Background: Microalbuminuria is associated with increased cardiovascular mortality in type 2 Diabetes mellitus. Carotid intima media thickness reflects index of cardiovascular disease. There is increased prevalence of microalbuminuria found in type 2 diabetes. So there is a positive correlation between microalbuminuria and carotid intima media thickness in type 2 diabetic subjects.
Results: The total number of patient was 90,male were 68 and female were 22 (Male female ratio was 3.09:1). Mean age was 55.6 years with standard deviation(SD) ± 6.06 years (Range 45-65 years).The mean ACR was 78.9 mg/g with standard deviation(SD) ± 21.8 mg/g (Range 33 to 111 mg/g). The mean intima-media thickness of carotid arteries was 1.04 mm with standard deviation (SD) ±0.19 mm. Significant positive correlation was found between albumin-to-creatinine ratio (ACR) and intima-media thickness of carotid arteries (CIMT) in type 2 diabetic subjects. The value of Pearson's correlation was r= 0.583, which is significant (p<0.01). Therefore, there was a linear positive correlation between albumin-tocreatinine ratio (ACR) and intima-media thickness of carotid arteries (CIMT) in type 2 diabetic subjects.
Conclusion:From this cross-sectional study it can be concluded that there is a significant positive correlation between microalbuminuria and ultrasonographically measured carotid intima media thickness in type 2 diabetic subjects. 
Introduction:
Microalbuminuria is associated with cardiovascular mortality in subjects with type 2 diabetes mellitus 1 and cardiovascular disease accounts for 70% of the mortality associated with diabetes mellitus. 2 In type 2 diabetes the prevalence of microalbuminuria is 20-25% in both newly diagnosed and established diabetes. Microalbuminuria is associated with components of the metabolic syndrome and as such is more inclined to excessive cardiovascular risk. 3 Microalbuminuria shows a definite predisposition to macrovascular complications especially in type 2 diabetics and causes substantial morbidity and mortality from myocardial infarction, stroke, angina, cardiac failure and peripheral vascular disease. Carotid intima-media thickness (CIMT) has been significantly associated with advancing age, raised systolic blood pressure, erythrocyte sedimentation rate (ESR), glomerular filtration rate (GFR), LDL (Low Density Lipoprotein), cholesterol and microalbuminuria. 3 . Atherosclerosis is a chronic inflammatory response of the arterial wall characterized by intimal cellular proliferation and repetitive formation and organization of thrombi. Lesion progression occurs through the interaction of modified lipoproteins, monocyte-derived macrophages, and T lymphocytes with the normal cellular constituents of the arterial wall. An atheromatous plaque, which is the hallmark lesion of atherosclerosis, consists of a raised lesion with a soft, yellow, grumous core of lipid (mainly cholesterol and cholesterol esters) covered by a white fibrous cap. Studies show that carotid IMT has significant association with systolic blood pressure but not with diastolic blood pressure. 4 Several studies have suggested the association of microalbuminuria and atherosclerosis, most notably the link between microalbuminuria and endothelial dysfunction. The assessment of carotid atherosclerosis by ultrasonographic measurement of carotid IMT took over as being the marker of atherosclerosis, when it was suggested by the International Atherosclerosis Project that the atherosclerotic process occurs at the same time in the carotid, the cerebral and the coronary arteries. Carotid IMT measurement heralded the availability of a highly accurate, reproducible, non-invasive, reliable and valid estimate of the arterial wall thickness and a useful tool for detecting and monitoring changes in intima media thickness and assessing sub-clinical atherosclerosis. Microalbuminuria predicts future cardiovascular disease risk in diabetic patients, in elderly patients, as well as in the general population. Whether albuminuria is a risk factor or just a marker for cardiovascular disease, it identifies the high-risk diabetic patient who should be targeted for early, aggressive intervention against proven risk factors. Epidemiological studies have shown an association between microalbuminuria and insulin resistance, obesity, salt sensitivity and dyslipidaemia in patients with essential hypertension and diabetes and an association with an excess of other cardiovascular risk factors. Endothelial dysfunction might promote increased penetration of atherogenic lipoprotein particles in the arterial wall, but glycaemic status, insulin resistance, procoagulant state and adhesion molecules have all been implicated in the pathogenesis of atherosclerosis. 5 Yokoyama 6 have found that subclinical atherosclerosis is increased in type 2 diabetic patients with microalbuminuria and can be evaluated by carotid intima-media thickness (IMT); microalbuminuria is related to atherosclerosis at an early stage of the disease process, and is a significant determinant of carotid IMT independent of conventional cardiovascular risk factors in type 2 diabetic patients with no clinical nephropathy or any vascular diseases.
Previous studies have established that subclinical atherosclerosis is increased in type 2 diabetic patients with microalbuminuria. Carotid intima-media thickness (Carotid IMT) is a surrogate marker of atherosclerosis and imparts prognostic information independent of traditional cardiovascular risk factors. It has also developed as an important functional predictor of cardiovascular system. Moreover, in a specialized hospital like BIRDEM, carotid IMT may be conveniently measured in type 2 diabetic patients by non-invasive Bmode ultrasonography, an accessible, effective and noninvasive tool. Microalbuminuria precedes overt proteinuria and diabetic nephropathy and has been postulated to be involved in the pathogenesis of atherosclerosis in type 2 diabetic patients. Thus, the detection of atherosclerosis at the earliest preclinical stage can help in the prediction and diagnosis of asymptomatic vascular disease. To the best of our knowledge, no studies have focused on assessing the correlation of microalbuminuria and carotid intima-media thickness in type 2 diabetic patients in Bangladesh. In this view, this study aims to assess the correlation between microalbuminuria and carotid intima-media thickness in type 2 diabetic subjects.
Methodology:
This cross-sectional study was carried out in the Department of Radiology & Imaging, BIRDEM (Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders) for a period of one year. A total of 90 type 2 diabetic patients with microalbuminuria were included in the final analysis. All the selected subjects underwent B mode sonographic imaging of the extracranial carotid arteries. Demographic information was prospectively recorded and substantiated by means of inspection of medical records. Information included the subjects' age, sex, albumin-tocreatinine ratio (ACR). All sonographic measurement of carotid arteries were done by researcher at first and findings were confirmed by consultant radiologist, Department of Radiology and Imaging, BIRDEM who did not know patient's albumin status to eliminate bias. The intima-media thickness of both left and right side was recorded. Urinary albumin and creatinine were 
Discussion:
The intima-media thickness (IMT) of extracranial carotid arteries provides an index of atherosclerosis in other vascular regions and has been shown to be associated with risk factors of atherosclerosis such as age, gender, hypertension, hyperlipidaemia etc. The noninvasive assessment of common carotid intima-media thickness (carotid IMT) is useful not only for epidemiological research but also for early detection of atherosclerosis related to stroke or coronary event. Measurement of carotid intima-media thickness (carotid IMT) by B mode measured in random urine samples. The urinary albumin concentration was determined by turbidimetric immunoassay (TIA) with the use of superior microalbumin kit and creatinine was measured by Jaffe's reaction. Albumin-to-Creatinine Ratio (ACR) was calculated.
Result:
The mean age was 55.6 years with standard deviation (SD) ± 6.06 years. Table I shows that the majority (33%) of the patients were in the age range of 60-65 years followed by 26% in the age range of 55-59 years,21% in the age range of 45-49 and remaining 20% in the age range 50-54. In present study male patients were 68 (75.6%) and 22 (24.4%) were female patients. The mean ACR was 78.9 mg/g with standard deviation (SD) ±21.8 mg/g. The ACR ranged from 33 to 111 mg/g. From table II it was seen that majority of patients (56%) were in the albumin-to-creatinine ratio range of 80-111 mg/g. 29% of the patients was in the albumin-to-creatinine ratio range of 55-79 mg/g, and the remaining 16% in the albumin-tocreatinine ratio range of 33-54 mg/g. Intima-media thickness of carotid arteries was divided into three groups. Intima-media thickness of carotid arteries ranged from 0.81 to 1.50 (mm). The maximum numbers (41%) were found in the intima-media thickness of carotid arteries group of 0.90-0.99 (mm). The mean intima-media thickness of carotid arteries was 1.04mm with a standard deviation (SD) ±0.19mm. Sonographically measured intima media thickness of carotid arteries (carotid IMT) was tabulated in mm and albumin-to-creatinine ratio(ACR) was tabulated in mg/g. Significant positive correlation was found between albumin-to-creatinine ratio (ACR) and intima media thickness of carotid arteries(CIMT) in type 2 diabetic subjects. The value of Pearson's correlation coefficient was r=0.583, which is significant (p<0.01). Therefore, there was linear positive correlation between albumin-to-creatinine ratio (ACR) and intima media thickness of carotid arteries (CIMT) in type 2 diabetic subjects which is illustrated in the figure 1. color flow sonographic imaging is rapid, noninvasive and cost effective and is feasible in routine clinical practice. It also provides information to prove association of carotid intima-media thickness (carotid IMT) with risk profile of different patient groups and helps concerned clinician to make further decision in rational approach to patient management. This cross sectional study was done with an objective to find out the correlation between albumin-to-creatinine ratio (ACR) and ultrasonografically measured carotid intimamedia thickness (carotid IMT) in type 2 diabetic subjects. In this current study, it was observed that the mean (±SD) age was 55.6 ± 6.06 years and majority (33%) of the patients were in the age range 60-65 years. Huang et al. (2010) 7 observed mean age in their study subjects and found the mean±SD age is 58.1± 8.1years with range from 29 to 76 years which is similar to the present study . Yokoyama et al. (2004) 6 showed that the mean±SD age was 58±8 years with range from 30-70 years which is comparable with the present study. In this present study it was observed that 75.6% and 24.4% were male and female respectively and male female ratio was almost 3.09:1 which indicate that male patients were predominant in this study subjects and which is similar to the study of Diercks 8 and Huang. 7 In this study subjects were divided into three groups according to their albumin-to-creatinine ratio (ACR). The mean ACR was 78.9 mg/g with standard deviation (SD) ±21.8 mg/g. The albumin-to-creatinine ratio (ACR) ranged from 33 to 111 mg/g. The majority of patients (56%) were in the ACR ratio range of 80-111 mg/g, 29% of the patients were in the ACR ratio range of 55-79 mg/ g, and the remaining 16% in the ACR range of 33-54 mg/ g. Yokoyama 6 did a similar study and the subjects were classified by the tertile on the basis of their ACR, ranging from 44-105mg/g with a mean of 60 mg/g. The result obtained in the above study closely resembles the current study. On the basis of intima-media thickness of common carotid arteries (IMT), study subjects were divided into three groups. The mean±SD of intima-media thickness of carotid arteries was 1.04±0.19 mm. Intimamedia thickness of carotid arteries ranged from 0.81 to 1.5mm. The majority (41%) were found in the intimamedia thickness of carotid arteries group of 0.90-0.99 mm, followed by 29% in the range 1.0-1.5mm and remaining 20% between 0.8-0.89mm. Kawamoto 9 did a study to investigate the relation between IMT and various factors. All the subjects were divided into three groups based on tertile of IMT. The authors mentioned that the bilateral carotid arteries were observed obliquely from the anterior and posterior directions. In another study, the investigators measured the thickness of the intima-media complex (IMT) on the far wall of the bilateral common carotid artery as the image at that site is more clearly compared with that of near wall as well as wall thickness near the 10 mm point of the B mode monitor, then used the mean value for analysis. (Sidhu 10 ; Salonen 11 ). A significant linear positive correlation (r=0.583 p<0.01) was found between albumin-tocreatinine ratio (ACR) and intima media thickness of carotid arteries (CIMT) in type 2 diabetic subjects. This finding is similar to that of Yokoyama 6 , a study also done on type 2 diabetics, which showed a significant positive correlation (r=0.26; p<0.0001) between albuminto-creatinine ratio (ACR) and intima-media thickness of carotid arteries (CIMT). Type 2 diabetic patients with microalbuminuria had a significantly higher value of IMT. Another study by Diercks 8 found a statistically significant positive relationship (r=0.40, p<0.001) between urinary albumin excretion and carotid intimamedia thickness (CIMT).
Conclusion:
This study was undertaken to find out the correlation between microalbuminuria and ultrasonographically measured carotid intima-media thickness in Type 2 diabetic subjects. The data obtained showed a significant positive correlation between microalbuminuria and ultrasonographically measured carotid intima-media thickness in Type 2 diabetic subjects.
